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Drum recycling 


@ To reduce a paperboard drum (16) to recycl- 
able components a cutter assembly (10) includ- 
ing, for example, an upper cutter (23) with a 
blade and a lower support wheel (26) receive 
and rotate the chime end of the drum and sever 
the sidewall from the chime. Respective pivot 
amis (50, 60) subsequently push against the 
drum header and sidewall and effect a general 
axial shifting thereof for partial disengagement 
of the released chime for subsequent manual 
removal of the chime and header. The resultant 
drum sidewall (16) is guided, for movement on a 
helical path, into a chopper assembly (12) which 
cuts the sidewall Into a continuous helical strip 
which is immediately chopped into short 
lengths for disposal. 
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The Invention broadly relates to fiberboard r pa- 
perboard shipping containers, and more particularly 
with the disposal of such containers after use. 

Paperboard shipping containers or drums are 
conventionally a single use item which, when emp- 5 
tied, are disposed of. This disposing of the emptied 
drums is a substantial problem both because of the 
bulk of the drum itself and the fact that tens of thou- 
sands of such drums are continually moving in com- 
merce. 

The principal means of disposal has included 
landfills and incineration. Landfills are in increasing 
short supply, environmentally undesirable and waste- 
ful of any benefits which might be derived form the 
drum material. Incineration may have some benefit 
when incorporated into a heat generating plant How- 
ever, incineration destroys the drum material, may be 
incomplete insofar as the metal components of the 
drum are concerned, and could also give rise to en- 
vironmental concerns of the type involved with any in- 
cineration operation. 

The preferred manner of disposal, inasmuch as 
the product is principally constructed of paperboard, 
would be to recycle the material of the drum. In fight 
of the vast number of drums used and disposed of 
daily, the amount of materia) which can theoretically 
be recycled is enormous and would result in substan- 
tial savings in paperboard in particular. The environ- 
mental benefits thereof wfll be readily recognized. 
However, the recycling of paperboard drums as cur- 
rently practiced has for the most part involved theuse 
of large, costly crushers, shredders or grinders which 
have been found to have little economic practicability 
for a variety of reasons, including cost of the appara- 
tus, the expenses involved in operation of the appa- 
ratus, and the relative ineffectiveness of the appara- 
tus. 

The present invention involves both apparatus 
and process for the effective, practical and economic 
recycling of paperboard drums, including both the pa- 
perboard and metal components thereof. 

The apparatus which performs the actual control- 
led destruction of the drum is a compact assembly 
easily transported, for example for temporary field 
use, or conveniently installed in a relatively small 
area, for example direct ly in or adjacent a plant which 
normally receives large shipments of product contain- 
ing drums. Such conveying means as considered ap- 
propriate for the particular Installations may be pro- 
vided for an automated introduction of the drums and 
a removal of the recyclable chopped material. 

The destruction of the drum and recovery of the 
materials t hereof is basically a two-step operation, in- 
cluding dechiming and chopping. Initially, th drum is 
longitudinally Introduced into a dechlmer unit which 
releases the edge chime from one end t hereof by sev- 
ering the fiberboard wall Immediately Inward of the 
chime bead or crimp, with th chime and/or th drum 


wailb ing deformed to Initiate a separation or partial 
separation of the chime. Th chime is then rther 
mechanically or manually stripped from the drum. 
This procedure is then repeated at the other end of 
the drum as necessary if a second chime is utilized. 

The metal chimes, so separated, retain only a 
minute amount of paperboard which wfll not interfere 
with the recycling of the metal. 

The cylindrical paperboard drum, subsequent to 
removal of t he ch imes, is introduced into the chopper 
unit of the apparatus for engagement of the leading 
edge of the drum between a pair of wheels which en- 
gage and continuously cut the drum along a helical 
path, forming a continuous strip which, immediately 
upon a severing thereof, is chopped Into short lengt hs 
and vertically dropped onto a discharge conveyor for 
lateral disposal. Provision is made, through guide bar 
means and drum wall gripping elements for automat- 
ically engaging and moving the leading end edge of 
the drum wall into the cutting and chopping wheel as- 
sembly and encouraging such movement throughout 
the full longitudinal extent of the drum including the 
trailing end portion thereof for an automatic and com- 
plete chopping of the entire drum waO regardless of 
irregularities therein as might result form deformation 
of the body wall during chime removal. 

Other objects, features and advantages of the in- 
vention are deemed to reside in the details of con- 
struction and operation as more folly hereinafter pre- 
sented. 

Figure 1 is an elevational view of the apparatus 
of the invention including both the dechimerand 
the chopper 

Figure 2 is an elevational view of the dechlmer 
from the infeed and thereof; 
Figures 3, 4 and 5 sequentially illustrate steps in 
removal of a chime; 

Figure 6 is an enlarged cross-sectional detaD il- 
lustrating the cutter blade assembly in sidewall 
severing engagement with the drum; 
Figures 7, 8 and 9 are schematic illustrations of 
the drum with end chimes, t he drum with one end 
sidewall severed and the chime partially re- 
moved, and the drum with both end chimes re- 
moved; 

Figure 1 0 is a schematic perspective view of the 
operating components of the dechimer, 
Figure 1 1 1s a schematic perspective of the oper- 
ating components of the dechimer with alternate 
means for initiating separation of the chime and 
drum sidewall; 

Figure 12 is a side elevational view of the com- 
ponents of Figure 11 with a drum shown in sec- 
tion; 

Figure 13 Is a top vi w of the chopper operating 
components; 

Figure 14 is a cross-sectional detail illustrating 
th ori ntationofth drum during the cutting and 
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chopping thereof; 

Figure 15 is a side view of th apparatus of Figure 
13; 

Figure 16 is a perspective detail of th chopper 
components; 

Figure 17 is a plan view of the chopper compo- 
nents with modified infeed means; and 
Figure 18 is a front view of the chopper compo- 
nents of Figure 17. 

Referring now more specifically to the drawings, 
the recycling system for fiberboard of paperboard 
drums, as illustrated in Figure 1, includes two units, 
the dechimer 10 and the chopper 12 positioned for 
sequential use in a process of reducing a drum to its 
salvageable components. This includes a physical re- 
duction of the paperboard to small pieces readily and 
economically packed and shipped to appropriate fa- 
cilities for reprocessing into raw material. As illustrat- 
ed, both units 10, 12 can mount to a common base 
and. because of the compact natures thereof, may be 
portable. 

The dechimer 10 includes a pair of laterally 
spaced parallel drum support rollers 14 inclined 
downwardly and inwardly for receiving, positioning 
and inwardly guiding the individual drums 16. The roD- 
ers 14 have annular flanges 1 8 toward the inner ends 
thereof which are received within the exterior chime 
groove 20 (Figure 6) for support, stabilization and 
positioning of the drum 16 as the chime 22 is aligned 
for separation. The actual cutting of the sidewall for 
separation of the chime is effected by an upper cutter 
assembly 23, including a cutter blade 24. and a lower 
backup wheel 26 aligned therewith. The backup 
wheel 26, noting Figure 6. includes an annular flange 
28 which engages within the chime groove 20, a cyl- 
indrical portion with an annular surface 30 which di- 
rectly supports the chime 22 immediately above the 
chime groove 20, and an annular shoulder or break 
edge 32 at the end of the support surface 30 remote 
from the flange 28 and located immediately belowthe 
beaded upper end or crimp 33 of the chime 22. The 
backup wheel 26 can either be driven to assist in ro- 
tation of t he drum as the sidewall is severed from the 
chirm, or can be freely rotatable with the drum 16 
driven by the cutter blade 24 and associated compo- 
nents. Depending on the diameter of the drum 16, the 
chime and sidewall , during the actual severing, wOl be 
supported on the backup wheel alone, or along with 
one or both of the support roller flanges 18. 

The backup wheel 26 is on a fixed position axis 
for rotation thereabout The cutter blade is on a pivo- 
taily adjustable axis for e n gagement of the chime area 
of the drum subsequent to a positioning of the drum 
on the backup wheel 26. Th cutter blade assembly 
23, in addition to the cutter blade 24 itself, includes an 
annular cylindrical or slightly rearwardly tapering 
drive plate 36 Immed lately rearward of th cutter 
blade 24. Th drive plate 36 includes a toothed or ser- 


rated periphery radially Inward of the cutting edge of 
the Wad 24. The blade 24 and drive plate 36 are af- 
fixed for simultaneous rotational driving thereof on 
thepivotallyadjustabl support arm 38 which, in one 
5 contemplated embodiment, can Incorporate a hy- 
draulic drive motor for the blade 24 and drive plate 36. 
The support arm 38 is plvotally mounted, at the end 
thereof remote from the cutter assembly, to the struc- 
tural framework of the dechimer 10, generally desig- 
nated by reference numeral 40 and formed of such 
structural components as required to support the va- 
rious operating components of the invention. A power 
means for pivoting the arm 38 to engage blade 24 and 
drive plate 36 is schematically suggested at 39. 

The cutter blade 24 through the pivoted support 
arm 38, moves between a retracted position allowing 
Introduction and positioning of the drum end as illu- 
strated in Figure 3. and an engaged position, noting 
Figure 4. 

It is particularly essential, for an effective and 
economical recycling of the steel chime, that the 
chime 22 be removed with minimal sidewall residue 
attached thereto. Accordingly, and noting Figure 6, as 
the cutter blade 24 and drive plate pivot downwardly 
into cutting engagement with the received drum 16, 
the edge portion of the blade 24 engages immediate- 
ly below the chime crimp 33 with the periphery of the 
drive plate also engaging t he chime crimp at the inner 
lower periphery of the crimp. Both the blade and drive 
plate are oriented to abut against and forcibly engage 
the crimp 33, causing a slight uncurl ing and rad ial out- 
ward unfolding of the crimp portion of the chime 22 
about the break edge 32 of the backup wheel 26. In 
this manner, a maximum amount of the paperboard 
wall is exposed to the cutter blade 24 with minimal 
sidewall reside remaining in the chime crimp itself. As 
noted from the drawings, the actual severing is effect- 
ed by the edge of the cutter blade engaging through 
the paperboard layers and contacting the inner face 
of the chime 22 adjacent and immediately inward of 
the break edge 32 about which the crimp Is outwardly 
bent 

With continued reference to Figure 6, it wDI be 
noted that the drum end illustrated is the bottom of 
the drum and includes the bottom header 48 of paper- 
board or the like which is, about the peripheral edge 
thereof, simultaneously severed during the decern- 
ing operation of the cutter blade 24. The dechirrdng of 
the opposite or top end of the drum is similarly effect- 
ed. However, inasmuch as the top crimp will not have 
a header, such as 46, crimped therein, there will be 
a slightly lesser spread or bend of the crimp from cut- 
ter penetration. 

Referring again to the dechiming of the bottom 
chime, provision Is also made for a freeing of th edge 
severed bottom header 46 and an Initial physical sep- 
arati n of the drum body and chime. These proce- 
dures are effected aft r at least one and normally two 
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complete revolutions of the drum between the ngag- 
ed cutter blade 24 and backup wheel 26 to insure a 
complete severing of th paperboard material at the 
chime. As previously sugg sted, revolution of the 
drum during the cutting operation can be effected by 5 
a simultaneous rotational driving of the backup wheel 
26 and cutter assembly, or merely by a rotational driv- 
ing of the cutter blade 24 and associated drive plate 
36 which, through the serrated periphery thereof, is 
In driving engagement with the chime crimp 33. 10 

Noting Figures 5 and 10, and with reference to a 
freeing of the edge severed bottom header 46, an 
elongate pusher arm 50, generally aligned with the 
axis of an introduced drum and vertically spaced 
above the cutter blade and backup wheel, Includes an 15 
inner end 52 pivotally mounted to the support struc- 
ture 40 and a free forward end 54. The pusherarm 50, 
prior to actuation thereof, depends generally vertical- 
ly from the pivot end 52 thereof inward of the plane 
of the inner end of a mou nted drum so as to not inter- 20 
fere with the positioning and rotation of the drum dur- 
ing the severing operation. After the severing opera- 
tion, the pusher arm 50, through any appropriate 
means, such as power ram 55, is fbrwardiy and up- 
wardly swung to engage the forward end portion 54 25 
thereof with the now severed header 46 and produce 
an inward bowing of the header. The length of the 
pusher arm 50 and degree of pivotal movement is to 
be such as to sufficiently inward bow the header 46 
to push the peripheral severed edge thereof, along at 30 
least a major portion of the periphery thereof, inward 
beyond the internal annular sidewall rib 56 formed 
during the initial mounting of the chime as a support 
component for the adjacent header. 

In order to initiate separation of the chime from 35 
the sidewall, which remains partially engaged partic- 
ularly in light of the exterior chime groove 20 and side- 
wall rib 56, a creaser arm 60 is positioned between 
the bottom support rollers 14 forward of the cutter as- 
sembly. The creaser arm is mounted to the structural 40 
frameworkfor a vertical pivoting of the rearward I y ex- 
tending arm between the support rollers 14. The rear 
portion of the creaser arm includes a vertically direct- 
ed post 62 affixed thereto and with an enlarged orT- 
head 64 thereon. In the downwardly retracted posi- 45 
tion of the creaser arm 60, the upper end of the post 
64 is positioned sufficiently below the support rollers 
14as to not interfere with the free introduction and re- 
moval of the drums. After the severing operation of 
the cutter blade 24 and backup wheel 26, and after 50 
the pusher arm 50 has fbrwardiy pivoted to nearly its 
maximum extension, the creaser arm 60 upwardly 
pivots, moving the post end 64 thereof upward and 
forward into engagement with the paperboard side- 
wall of the drum 16 adjacent but in inwardly spaced 65 
relation to the inner edge of the chime 26 with suff I- 
cient force to inwardly creas the sidewall and partial- 
ly disengage th sidewall groov from the chime 


groove, note Figure 5. At th same time, the forward 
swinging of the creaser arm includ sa substantial di- 
rectional component urging the creased sidewall ax- 
ially away from th chime which remains positively 
gripped between the cutter blade 24 and backup 
wheel 26. The creaser arm is then retracted, along 
with a retraction of the pusher arm 50 and an upward 
pivotal release of the cutter to allow for removal of t he 
drum. 

As desired, and noting Figure 1 0, as showing one 
operational arrangement, the pusherarm and creas- 
er arm can be link connected, schematically shown at 
65, for operation from a common power source such 
as ram 55. Alternately, the creaser arm can be inde- 
pendently controlled. Further, while it Is preferred 
that the creaser arm 60 operate as the pusher arm 
50 completes the inward pushing of the drum bottom 
or header, both the pusher arm and creaser arm can 
act simultaneously or, if demanded by particular cir- 
cumstances, the creaser arm can actually commence 
the creasing operation prior to the pusherarm releas- 
ing the severed header 46. 

After retraction of the pusher arm 50 and creaser 
arm 60, and release of the cutter assembly, the drum 
16, with the partially disengaged chime and bottom 
header, is manually removed from the dechimer after 
which the substantially free header and chime are 
easily manually stripped away from the fiberboard 
sidewall. Hie drum is t hen reversed and the chime re- 
moved form the opposite end thereof. If t his opposite 
end does not include a header, operation of the push- 
er arm 50 will not be required. The pusher arm 50, de- 
pending upon the automated nature of the equip- 
ment may either be disengaged or continued to op- 
erate as a part of the sequence of operation of the ap- 
paratus. 

Figures 7, 8 and 9 sequentially illustrate a drum 
prior to removal of the chimes, with one chime partial- 
ly removed and the sidewall creased, and with both 
chimes completely removed. 

As noted in Figure 1, the dechimer Is preferably 
enclosed within a protective enclosure or guard 70 
with an open forward end through which the drums 
are Introduced and removed. This guard is mounted 
directly on the structural framework. However, sepa- 
rate fence-type guards can be provided which could 
facilitate access to the actual operating assembly for 
ease of operation. 

With reference to Figures 11 and 12, an alternate 
system for an initfl disengagement of the severed 
sidewall and chime is illustrated. In this embodiment 
a pair of pusher rollers 74 are aligned to opposed 
sides of the cutter blade 24 vertically thereabove to 
align gen rally diametrically across a received drum 
at mid-height Th rollers 74 are positioned to assist 
In guiding and properly positioning an introduced 
drum for engagement with the backup wheel 26 and 
th cutter blade 24. Each roller 74 is rotatably mount- 
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ed between the free ends of a pair of come 76 which 
are in turn pivoted to the structural framework 40. 

After an initial sev ring of the sidewaS) from the 
chime by the cutter blad 24. th roll re 74, moved by 
appropriate power means schematically shown at 77, 5 
and while t he chime is still gripped between the cutter 
blade and backup wheel 26, forcibly swing forwardly 
and engage the chime with continued forward move- 
ment of the rollers 74 forcibly moving the sidewail 
away from the retained chime and simultaneously in- 10 
wardly deflecting the severed bottom header. Such 
movement, suggested in Figure 1 2, has been fou nd to 
effectively free the bottom header and bend the 
chime as indicated to effect a positive disengagement 
or gapping between the chime and sidewail. This in is 
turn provides a ready means for manually grasping 
a nd stripping the chime from the sidewail after remov- 
al of the drum from the dechimer assembly, which re- 
moval is of course preceded by a release of the chime 
by a retraction of the cutter blade. 20 

After a removal of both chimes, the drum 16, 
which now consists only of the cylindrical drum side- 
wall, is introduced into the chopper unit 12. The inlet 
80 of the unit 12 is elevated and inclined for a down- 
ward introduction of the drum to the enclosed chop- 25 
per assembly 82. The drums can be introduced man- 
ually or fed thereto by an infeed conveyor. The drum 
16, introduced manually or automatically. wiD engage 
over the laterally directed free end portion 86 of an 
elongate guide rod 88. The lower or inner end portion 30 
90 of the guide rod 88 is rigidly mounted to a portion 
of the support structure 96 of the chopper unit 12 
above the chopper assembly 82 and slightly to one 
side thereof whereby the chopper assembly 82. not- 
ing Figure 14, is at approximately a nine o'clock pos- 35 
ition on a guide rod supported drum. 

The chopper assembly 82 includes a chopper 
wheel 100 and an anvil wheel 102 mounted on up- 
wardly inclined parallel axes extending toward the 
open or inlet end 80 for reception of the leading edge 40 
of an introduced drum guided by the guide rod or bar 
88. In order to ensure a proper engagement of the 
leading drum edge with the chopper unit 62, the 
guide rod 88 will normally be upwardly angled, for the 
mounted end t hereof, preferably at approximately 2 to 45 
1 5 deg rees relative to the axes of t he wheels 100 and 
102. 

The chopper wheel 100 basically consists of a cir- 
cular cutter plate or blade 106 with a chopping cylin- 
der 108 immediately therebehind and coaxial there- so 
with. The chopping cylinder 108 includes a plurality of 
longitudinally extending spaced projecting chopping 
blades 110. The cutter blade 106 and chopping blades 
110 cooperate with the adjacent anvil wheel to heli- 
cally cut t h drum into a continuous strip of predeter- 65 
mined width no greater than the length of the chop- 
ping blades 110 for an immediate sequential severing 
of the cut strip into small pieces or segments. 


The shafts of the chopper wheel 100 and anvil 
wheel 102 are approximately mounted on th struc- 
tural framework 96 and, as an Illustrated exampl , 
may be driven from a single power source 114 by a 
common drive belt 116 engaged about shaft mounted 
pulleys 118 and 120 in a manner as to, noting Figure 
1 , drive the wheels Inwardly and downwardly relative 
to each other whereby t he chopped segments are dis- 
charged directly downward for disposal, for example 
by an upwardly and outwardly inclined discharge con- 
veyor 122. 

In order for the chopper unit 12 to be practical, it 
is necessary that the drum be automatically engaged 
by the chopper assembly 82 at the leading end of the 
drum, and regardless of irregularities thereon, and 
cut in a continuous hel leal strip to and through the fol- 
lowing end of the drum. The angling of the guide rod 
88, for example at approximately 7 degrees from the 
axes of the chopper unft wheels 100, 102, orients the 
drum at the desired angle to the chopper and anvO 
wheels. In order to ensure a proper initial engagement 
with the leading end of the drum, which win normally 
be quite irregular as a result of the annular wall 
groove and rib remaining upon removal of the chime 
and the longitudinal crease defined in the drum side- 
wall by the creasing arm, specif ic cooperating infeed 
means are associated with the wheels 100, 102. 

The infeed means, in a preferred embodiment, in- 
cludes a pair of circular plates 130, 132 respectively 
affixed to the forward faces of the chopper and anvil 
wheels 1 00, 102 coaxial therewith. These plates 1 30, 
132 include circumferentially spaced radially project- 
ing teeth 134. The teeth 134 are relatively widely and 
randomly spaced about each of the circular plates 
130, 132 and are of varying radial projection to pro- 
vide varying clearances therebetween of between ap- 
proximately one-half the thickness of the drum side- 
wall to two times the thickness of the drum sidewail. 
Thus formed, a leading end of a drum sidewail 
brought into the vicinity of the space in between the 
toothed plates 130, 132 by the guide rod 88 will, at 
one point during the inward and downward rotation of 
the infeed plates 1 30, 1 32 be gripped by the teeth and 
inwardly drawn, at the angle defined by the guide rod 
88, into and between the chopper wheel and anvil 
wheel 100, 1 02 to produce the desired helical cut and 
chopping. 

The automatic infeed ing of the drum 16 can be 
further enhanced by incorporating conical or pyrami- 
dal forwardly projecting guides 1 38 on and projecting 
forwardly from the forward faces ofthe toothed plates 
1 30, 132. These guides, as fllustrated, can be defined 
by four right angle plates meeting at a common apex 
and radiating outward from a common central axis to 
defined a series of opposed inwardly converging 
edges, between the plates 130, 132 for an enhanced 
gripping ofthe drum wall. 

Asafurth r variation, and noting Figures 17 and 
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1 8, the pyramidal infeed guides 1 38 can each include 
a spiral guide rib 140 thereon and thereabout from the 
leading apex to th base thereof at the corresponding 
toothed plate 130, 132. Th ribs 140 are so spinaded 
as to, upon a rotation of the chopper and anvil wheels 
100, 102, grasp and forcibly infeed the leading edge 
portion of the drum 16 regardless of irregularities 
thereon, creases therein or damage thereto. As de- 
sired, the ribs 140 can include a gripping surface or 
gripping lugs thereon. The infeeding action, particu- 
larly that of the toothed plates 130, 132 continues 
throughout the full extent of the drum as a supple- 
ment to the inherent infeeding action effected by the 
cooperating chopper and anvil wheels 100, 102 dur- 
ing the actual helical cutting and chopping. 

As illustrated, the chopper subassembly is also 
preferably enclosed within a protective guard or cage. 

The drum recycling apparatus enables an effec- 
tive and economical recycling of fiber drums with 
minimal labor through a unique sequence of steps. 
The basic procedure includes the removal of the met- 
al end chimes with minimal fiber reside remaining 
with the chime. This is effected by a forcible engage- 
ment of the cutter blade assembly with the chime 
crimp to produce a partial opening of the chime crimp 
and an outward folding of the chime to engage the 
cutting wheel as close as possible to the extreme 
edge of the drum sidewalk 

The dechiming operation, subsequent to a sever- 
ing or cutting of the sidewall, and end header if pres- 
ent, from the chime further provides for an automatic 
inward pushing or bowing of the end header to free 
the header. 

Subsequently, or at approximately the same 
time, the sidewall is inwardly creased adjacent the 
severed chime to both inwardly deflect the sidewall 
away from the chime which remains gripped by the 
cutting wheel and backup wheel, and rearwardly or 
axially urge the creased sidewall partially out of the 
chime or chime hoop. The drum, with the end header 
and chime now merely loosely retained to the side- 
wall, is removed from the dechimer and manually 
stripped of the loose chime and header. 

The drum, which now consists merely of the f I- 
berboard or paperboard sidewall, Is introduced, either 
manually or from an infeed conveyor, onto a guide rod 
angled inwardly and downwardly into the chopper as- 
sembly, and more specifically a pair of cooperating 
chopper and anvil wheels. The angle of introduction 
of the drum is such as to feed the generally circular 
leading end of the drum at an angle between the 
wheels for a continuous spiral or helical feeding of the 
drum therebetween. In moving through the wheels, 
the drum is slit into a continuous helical strip which is 
immediately chopped into predetermined small 
lengths or segments which discharg downwardly for 
subsequent disposal. The consistent size of the chop- 
ped segments are particularly desirabl in allowing 


for an efficient baling and shipment of the compact 
material. The baled remainder or product of th de- 
chiming and chopping apparatus, because f th 
compact nature thereof, is an improved product for 
5 d isposal not only by recycling, but also In other man- 
ners such as in landfills or Incinerators. 

Among other features of part icutar significance is 
the positive grasping and infeeding of the leading end 
of the drum into the chopper unit which, in combina- 
tion with the guide rod. ensures a proper orientation 
and positive engagement and movement of the drum 
wall into and through the chopper assembly regard- 
less of edge or wall irregularities on the drum sidewall 
resulting from removal of the chimes. 

The foregoing is considered illustrative of the va- 
rious aspects of the invention. As modifications and 
variations based on the teachings of the invention will 
occur to those skilled in the art, the invention is not 
to be limited to the exact construction and manner of 
operation shown and described. 


Claims 

1. Apparatus for use in the recycling of a paper- 
board drum (16) having a paperboard sidewall 
with opposed peripheral end portions, and a met- 
al end chime (22) mounted on and continuously 
about each end portion; said apparatus compris- 
ing cutter means (23) for cutting engagement 
with the drum sidewall peripherally thereabout 
sequentially at each end portion adjacent the 
chime (22) for severance ofthe sidewall from the 
chime, separator means (60, 74) for acting 
against the sidewall to forcibly initiate separation 
ofthe severed sidewall from the chime for remov- 
al therefrom, and chopper means (12) for engag- 
ing an end portion of the sidewall, after removal 
ofthe chimes, and for continuously chopping said 
sidewall into recyclable segments. 

2. Apparatus according to claim 1 including posi- 
tioning means (14) aligned relative to said cutter 
means (23) for receiving and positioning a drum 
(16) in engagement with said cutter means, said 
positioning means comprising a rotatable sup- 
port for the drum as the stdewafl is cut 

3. Apparatus according to claim 1 or 2 wherein each 
drum chime (22) includes a crimp (33) at the out- 
er extremity thereof confining the outer extremity 
of the corresponding peripheral end portion of 
the sidewall, said cutter means (23) including 
drive means for ngaging th chime crimp (33) 
and rotatably driving the drum as the sidewall is 
severed from th chime. 

4. Apparatus according to any preceding claim 


15 


20 


25 


30 


35 


40 


45 


50 


6 


11 


EP0 545 662 A1 


12 


wherein th drum (16) includes at least one end 
header (46) peripherally secured within a chime 
crimp (33), said cutter means (23) being adapted 
for cutting engagement with th nd header (46) 
adjacent the chime crimp simultaneous with cut- s 
ting engagement with said drum sidewall for a si- 
multaneous severance of the chime (22) from the 
header (46), and pusher means (50, 74) selec- 
tively extendable for engagement with the end 
header and for forcibly initiating separation of the 10 
end headerfromthe chime after severance of the 
sidewall. 

5. Apparatus according to any preceding claim 
wherein adjacent said cutter means (23) a rotat- 15 
ably mounted backup wheel (26) is provided to re- 
ceive and rotatably support the chime (22) of the 
drum (16), said backup wheel (26) defining a 
break edge (32) positionabie axially inward of the 
chime crimp (33), and wherein said cutter means 20 
includes a cutter blade (24) and drive plate (36), 
mounting means (36) pivotally mounting said cut- 
ter blade and drive plate for movement between 

a first position retracted from said backup wheel 
(28) to allow introduction of the chime (22) of the 25 
drum therebetween, and a second cutting posi- 
tion wfth said blade (24) adjacent said backup 
wheel (26) and in severing engagement with the 
sidewall opposed from said backup wheel adja- 
cent said break edge (32), said drive plate (36), 30 
in said second position, simultaneously forcibly 
engaging the chime crimp (33) for downward de- 
flection thereof about said break edge (32) 
whereby severance of the chime (22) is effected 
immediately adjacent the crimp (33) with minimal 35 
sidewall material retained within the chime crimp. 

6. Apparatus according to any preceding claim 
wherein said separator means (60, 74) includes 

a movabiy mounted separator arm (60) forward 40 
of said cutter means (23), and means for moving 
said separator arm (60) laterally relative to said 
cutter means (23) into a cutter means engaged 
drum sidewall for effecting an inward creasing of 
the drum sidewall away from the chime (22) and as 
a corresponding axial movement of the sidewall 
away from the chime. 

7. Apparatus according to any of claims 4, 5 or 6 
wherein said pusher means (50, 74) comprises a so 
pusher arm (50) movabiy mounted laterally of 
said cutter means (23) and means (55) for for- 
wanfly moving said pusher arm (50) into forcible 
engagement with the drum end header (46) sub- 
sequent to severance of the sldewaD from the 65 
chime (22) for an inward deflection of said end 
header (46) away from the chime. 


8. Apparatus according to any preceding claim in- 
cluding guide means (88) aligned relative to said 
chopper means (12) for receiving, aligning and in- 
troducing a drum sidewaO to said chopp rmeans. 

9. Apparatus according to any preceding claim 
wherein said chopper means (12) comprises a ro- 
ta table chopper wheel (100) and an adjacent 
counter rotatable anvil wheel (1 02), said chopper 
wheel including a forward sidewall slicing blade 
(108) with a chopping cylinder (108) immediately 
therebehind for sequential slitting of the sidewall 
into a continuous strip and chopping the strip into 
short segments. 

10. Apparatus according to claim 8 and 9 wherein 
said chopper wheel (100) and anvil wheel (102) 
rotate on parallel axes, and said guide means 
comprise at least one guide rod (88) is disposed 
laterally of and extending at an acute angle to said 
axes for guided introduction of the drum (16) at 
an angle to t he axes of the wheels for intersection 
of said chopper blade (106) with the leading end 
of the drum sidewall at an acute angle thereto for 
subsequent slicing of said drum sidewall into a 
continuous helical strip. 

11. Apparatus according to any preceding claim 
wherein said chopper means (12) includes intake 
means (130, 132, 134) for gripping and inwardly 
drawing a peripheral end portion of an introduced 
drum sidewall to said chopper means. 

12. Apparatus according to claim 9 and 11 wherein 
said intake means (130, 132, 134) are mounted 
on said chopper wheel (1 00) and said anvQ wheel 
(102) forward of said chopper blade (106) and in- 
clude peripheral sidewall gripping means (134) 
for engaging and inwardly feeding the sidewall 
between said chopper wheel (1 00) and said anvO 
wheel (102). 

13. Apparatus according to claim 12 wherein said In- 
take means (130. 132, 134) comprises gripping 
teeth (134) on each of said chopper wheel (100) 
and said anvil wheel (1 02) radially directed for co- 
operating engagement with the sidewall. 

14. Apparatus according to claim 13 wherein said in- 
take means (130, 1 32, 134) further include coni- 
cal guides (1 38) on said chopper wheel (1 00) and 
said anvD wheel (102) forward of said gripping 
teeth (134) and defining a sidewall receiving 
space therebetween progressively diminishing 
rearward toward said chopper and anvil wheels. 

15. Apparatus according to claim 14 wherein each of 
said chopp r wheel and anvil wh el conical 
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guides (136) Includes an annular inwardly spiral- 
ling rib (140) thereon for engagement and posi- 
tive inward feeding of th sidewall regardless of 
irregularities in the leading end configuration 
thereof. 

16. Apparatus for use In the recycling of a paper- 
board drum (16) having a paperboard sidewall 
with opposed peripheral end portions with metal 
end chimes (22) mounted thereon and including 
a crimp (33) engaged about the free edge of each 
end portion, said apparatus comprising a rotat- 
ably mounted backup wheel (26) adapted to un- 
derlie and rotatably support a drum mounted 
chime (22), said backup wheel (26) including a 
cylindrical portion (30) adapted to engage the 
chime (22) laterally inward of the chime crimp 
(33), and a rotatable cutter assembly (23) pivotaJ- 
ly mounted for selective movement between a re- 
tracted position relative to the backup wheel (26) 
for the introduction of a drum chime (22) there- 
between, and a closed position, said cutter as- 
sembly (23) including a cutter blade (24) which, in 
the closed position of the cutter assembly, aligns 
over said cylindrical portion (30) of said back up 
wheel (26) immediately adjacent the chime crimp 
(33) and engages through the sidewall. 

17. Apparatus according to claim 16 wherein said cyl- 
indrical portion (30) defines a break edge (32) 
adapted to lie immediately inward of the chime 
crimp (33), said cutter assembly (23) including 
means (36) thereon which, upon pivotal move- 
ment of the cutter assembly to the closed posi- 
tion, aligns outward of said break edge (32) rela- 
tive to said cylindrical portion (30) and defines 
means (36) for engaging and downwardly bend- 
ing the crimp (33) of the chime (22) about said 
break edge (32) for enhanced exposure of the 
sidewall crimped therein for engagement by said 
cutter blade (24). 

18. Apparatus according to claim 17 wherein said 
means forengaging and bending the chime crimp 
(33) includes a drive plate (36) mounted imme- 
diately adjacent said cutter blade (24) and rotat- 
able therewith, said drive plate (36) including 
chime gripping means about the periphery there- 
of for engaging and rotatably driving the chime 
(22) with said cutter blade (24) engaged through 
the sidewaO. 

19. Apparatus according to any of claims 16 to 16 in- 
cluding sidewaD creasing means (60) positioned 
generally axially forward of said backup wheel 
(26), and means (65) mounting said creasing 
means for selective lateral movement thereof in 
a plane forward of said backup wheel (26) for n- 


gagementand Inward creasing of a drum sidewall 
subsequ nt to severance of the sidewall from the 
chime (22). 

5 20. Apparatus according to any of claims 16 to 19 in- 

cluding pusher means (50) laterally of said cutter 
assembly (23), and means mounting said pusher 
means for selective movement between a retract- 
ed position rearward of the cutter assembly (23) 

10 in the closed position thereof, and a second pos- 
ition forward of the cutter assembly In the closed 
position thereof for engagement with the drum 
(16), as the chime (22) is engaged between the 
backup wheel (26) and the cutter assembly (23) 

is to effect relative movement between the drum 
sidewall and the chime for an initial separation 
thereof. 

21. Apparatus for use in the recycling of a paper- 
20 board drum (1 6) having opposed peripheral end 

portions (46), each defining a generally continu- 
ous edge, said apparatus comprising a rotatable 
chopper wheel (1 00) and an adjacent counter-ro- 
ta table anvil wheel (102) mounted on parallel 

25 axes, said chopper wheel including a leading cut- 
ting blade (1 06) and a following chopping cylinder 
(106) having multiple generally parallel blades 
(110) thereon spaced peripherally about said cy- 
linder generally parallel to said axes, and guide 

30 means (68) for introducing a drum (16) with a 
leading end thereof between the rotatable wheels 
(100, 102) and at an angle to the axes thereof. 

22. Apparatus according to claim 21 wherein said 
35 guide means includes at least one support rod 

(88) extending forwardly of said wheels (100, 
1 02) at an acute angle to the axes of said wheels. 

23. Apparatus according to claim 21 or 22 including 
40 intake means (130, 132, 134) mounted on said 

chopper wheel (100) and said anvil wheel (102) 
for initial engagement with the leading end of a 
drum (16) introduced thereto, said Intake means 
including means thereon forengaging, physically 
45 gripping and inwardly moving a drum sidewall. 

24. Apparatus according to claim 23 wherein said in- 
take means further includes a forwardly directed 
conical extension (138) on each of said wheels 

50 (100, 102), said conical extensions defining 
therebetween a progressively decreasing space 
for inwardly guiding a drum sidewall. 

25. A method of recycling a drum having a paper- 

6 board sidewall with metal chimes (22) crimped to 
and about th opposed nd portions thereof, the 
method comprising severing the sidewall from 
the first chime, removing the first chime from the 
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sidewall. severing the sidewall from the second 
chime, removing the second end chime, helically 
cutting the sidewall into a continuous strip of pre- 
determined width, and cutting said strip, imme- 
diately sequential to and during the formation 5 
thereof, into predetermined length segments. 

26. A method according to claim 25 wherein removal 
of each chime (22) includes laterally deforming 

said sidewall inward relative to said chime for ex- 10 
posure a portion of the chime for subsequent 
manual withdrawal. 

27. A method according to claim 25 or 26 wherein re- 
moval of each chime (22) includes t he step of ax- is 
ialty shifting said sidewall away from the chime 

28. A method according to any of claims 25 to 27 in- 
cluding the step of mechanically gripping and 
continuously feeding said sidewall independently 20 
of and simultaneously with the continuous cut- 
ting of the sidewall into a continuous helical strip. 

29. A method according to any of claims 25 to 28 in- 
cluding the step of partially unrolling each crimp- 25 
ed chime (22) prior to severing the sidewall from 

the chime, said severing being effected imme- 
diately adjacent the partially unrolled chime 
crimp. 

30 

30. A method according to any of claims 25 to 29 
wherein said drum (16) includes a drum header 
(46) crimped to one end portion of said sidewall 
by the corresponding chime (22), the method in- 
cluding severing said header from the corre- 35 
spending chime as said sidewall is severed there- 
from. 

31. Amethod according toclaim 30 wherein removal 

of the end header (46) from the chime (22) in- 40 
eludes the step of Inwardly deforming t he header 
away from the chime and into the interior of the 
drum sidewall. 

32. A method of removing metal chimes (22) crimped 45 
about the edges of cylindrical paperboard side- 
walls; said method comprising partially releasing 

the chime crimp (33), engaging a cutter wheel 
(23) with the drum sidewall immediately adjacent 
the partially released chime crimp, and oontinu- so 
ously partially releasing the chime crimp and sev- 
ering the sidewall peripherally about the drum 
end. 

33. Amethodacoordlngtoclalm32includlngthestep 65 
of inwardly creasing the drum sidewall and with- 
drawing the sidewall from the chime (22). 
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